Summary: ENDscript is a web server grouping popular programs such as BLAST, Multalin and DSSP. It uses as query the co-ordinates file of a protein in Protein Data Bank format and generates PostScript and png figures showing: residues conserved after a multiple alignment against homologous sequences, secondary structure elements, accessibility, hydropathy and intermolecular contacts. Thus, the user can relate quickly 1D, 2D and 3D information of a protein of known structure.
* To whom correspondence should be addressed. sought routinely by scientists, who want to understand relations between the 3D structure of a protein and its sequence. ENDscript aims to help them to better deal with the ever growing flow of information due to the development of structural genomics. The ENDscript cgi interface is based on the one of ESPript which was completely rewritten. A few additional programs were written in Fortran and in Perl, to pipe information between the different stages of ENDscript. The server runs on Unix and Linux platforms.
RUNNING ENDSCRIPT
The user can upload the co-ordinates file of a protein from his workstation to the ENDscript server or enter a PDB identifier. X-ray structures are supported as well as NMR structures. A click on the RUN button of the interface leads to the first PostScript figure produced by ESPript. As an example, Figure 1 (a) was obtained from the PDB file deposited under the code 1G94. It corresponds to a psychrophilic alpha-amylase solved with a bound hepta-saccharide and crystallized with one monomer in the asymmetric unit (Aghajari, 1998) . Sequences of each protein chain contained in the PDB query (CHAIN A in our example) are checked by a home-made program named SPDB. Each monomer appears in the resulting figure in a one letter code sequence, displayed with additional information. Thus, secondary structure elements are shown above the sequence, along with grey stars marking residues modelled in alternate conformations in crystallographic structures. Relative accessibility is shown below the sequence by a blue-coloured bar. A second bar presents the figure of hydropathy, calculated from the sequence according to the algorithm of Kyte and Doolittle (1982) . Intermolecular contacts are figured by characters on the bottom line. According to their colour and format, the user can deduce that a residue is involved in a short/long, crystallographic/non-crystallographic contact with a neighbouring molecule. A different code is used on the same line, to highlight residues in interaction 
a a a a " a a " " " " " a a a " a " " " " a " a " β1  α1  α2  β2  η1  α3  β3  β4   β5  β6  η2  α4  α5  β7  α6  β8  η3 T T 1G94_A β1 α1 α2 β2 with hetero-compounds as well as cysteins involved in disulfide bridges. In a next step, the user can check a box labelled 'enable the BLAST search'. After a click on the RUN button, a new ESPript figure is produced, displaying the result of a multiple alignment between the sequence of the first monomer of the query, against matching sequences detected by a BLAST search in either the SWISSPROT or the PDBaa databases. The user can show on the alignment, the secondary structure elements of all sequences of known 3D structure as in Figure 1(b) . A final PostScript file is generated by BobScript (Figure 1(c) ). The protein is drawn in mode ribbon and coloured according to sequence similarity. The user can also generate a script written in Virtual Reality Modeling Language (VRML) by the program MolScript (Kraulis, 1991) , in order to rotate the ribbon representation of the protein on his screen. A link to the web server PHYLODENDRON (copyright 1997 by D. G. Gilbert) is available in the result frames to draw phylogenetic trees, when a multiple alignment has been performed.
